JP-A-2002-22451 4 1 /5 



PATENT ABSTRACTS OF JAPAN 



(1 DPublication number : 2002-224514 
(43)Date of publication of application : 13.08.2002 



<51)IntCI. 39/14 

B01D 53/86 



B01J 23/28 
B01J 35/04 



(21) Application number : 2001-025987 (71)Applicant : NIPPON SHOKUBAI CO LTD 

(22) Date of filing : 01 .02.2001 (72)Inventor : HISAGAI JUNICHIRO 

MIYOSHI KATSUNOFH 
MASAKI NOBUYUKI 
SUGISHIMA NOBORU 

(54) CATALYST RLTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a catalyst filter capable of further efficiently removing a 
very small amount of a harmful substance such as dioxins or the like and dust containing the 
same by a compact structure. 

SOLUTION: The catalyst filter is adapted so as to remove dust in exhaust gas and formed from 
a catalytically active component for treating exhaust gas. 

♦ NOTICES * 

JPO and INPIT are not responsible for any 
danages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3,In the drawings, any words are not translated. 



CLAIMS 



LUIaimU;j 

[Claim 1]A catalyst filter currently forming of a catalytic activity ingredient which is a filter for 

performing dust removing of exhaust gas, and processes exhaust gas. 

[Claim 2]The catalyst filter according to claim 1 currently formed of a catalytic activity 

ingredient as a catalyst for organic halogenated compound removal. 

[Claim 3]The catalyst filter according to claim 1 or 2 which is a wall flow type. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
danages caused by the use of this translation. 
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1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the catalyst filter from which minute amount 
toxic substances, such as dioxins contained in exhaust gas or dust, can be removed efficiently. 
[0002] 

[Description of the Prior Art]The catalyst part solution and the absorption process are used for 
processing of toxic substances, such as an incinerator, a boiler, a diesel power plant, a gas 
engine, carbon monoxide discharged from various industrial waste incinerators, a volatile organic 
compound (VOC). dioxins, and nitrogen oxides, now. A catalyst part solution is one of the art 
most effective in flue gas treatment, and can carry out decomposition removal of the gaseous 
toxic substance efficiently. Dust is also contained in exhaust gas and it is removed using dust 
collection devices, such as an electrostatic precipitator, a cyclone, a ceramics filter, and a bag 
filter. That is, under the present circumstances, processing of exhaust gas is performed by the 
system which combined the catalytic reaction apparatus and the dust collection device. For 
example, when processing the exhaust gas containing dioxins, there are also what exists by a 
solid state in part depending on conditions in addition to gaseous dioxins, and a thing adhering to 
dust in exhaust gas. and decomposition removal of these cannot be carried out with a catalyst. 
Therefore, under the present circumstances, processing is performed combining the catalytic 
reaction apparatus and the dust collection device. 
[0003] 

[Problem(s) to be Solved by the Invention] However, using a dust collection device and a 
catalytic reaction apparatus has the fault that a device becomes large-scale. Therefore, the 
technical problem of this invention is a compact device, and there is in providing minute amount 
toxic substances, such as dioxins, and the catalyst filter from which dust containing these can 
be removed still more efficientiy. 
[0004] 

[Means for Solving the Problem]In order to solve an aforementioned problem, a catalyst filter of 
this invention is formed of a catalytic activity ingredient which is a filter for performing dust 
removing of exhaust gas, and processes exhaust gas. 
[0005] 

[Embodiment of the Invention]The catalyst filter of this invention is formed of the catalytic 
activity ingredient which is a filter for performing dust removing of exhaust gas, and processes 
exhaust gas. Here, [ "the filter is formed of the catalytic activity ingredient", and ] The case 
where the portion which functions as a filter, and the portion which functions as a catalyst exist 
separately like [ when the catalyst is supported by the filter ] is not pointed out, but the filter 
itself is formed of the catalytic activity ingredient, and the case where the portion which 
functions as a filter functions also as a catalyst simultaneously is said. Of course, it is not the 
mind which eliminates supporting a catalyst further to the catalyst filter of this invention. 
[0006]If the presentation of the catalyst filter of this invention is a catalytic activity ingredient 
as a catalyst for flue gas treatment, there will be no restriction in particular. As for the catalyst 
filter of this invention, it is preferred to be formed of the catalytic activity ingredient as a 
catalyst for organic halogenated compound removal, and it is desirable to include two or more 
sorts of elements especially chosen from metal, such as V, W. Mo, Ti, Si, Pt, Pd, Mn, Cu, and Or, 
or the oxide of those. Especially as shape of the catalyst filter of this invention, it is not limited, 
but honeycomb shape and which cylindrical filtration area are large, and shape with little 
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• pressure loss is preferred, as the structure of the catalyst filter of this invention — the both 
ends of a honeycomb type catalyst — the shape of a hound sHiooth check — **** suggestion - 
- — a wall flow type thing is mentioned. As for the average pore size of a catalyst filter, it 
is preferred that it is 1-50 micrometers. When an average pore size is smaller than 1 micrometer, 
since pressure loss becomes high, and dust collection efficiency becomes low undesirably when 
larger than 50 micrometers, it is not desirable. Since the compressive strength of the passage 
direction of a catalyst filter can bear the pressure at the time of the pressure loss concerning a 
filter, or a back wash, it is desirable that it is more than 5 kgf/cm^. 

[0007] As for the thickness of the catalyst filter of this invention, it is preferred that it is 0.5-2 
mm, and it is 0.8-1 2 mm more preferably. Since the mechanical strength of a filter falls when 
thickness is smaller than 0.5 mm. it is not desirable, and when thickness is larger than 2 mm. 
pressure loss becomes large too much and is not preferred. 3.5-1 0 mm of an opening is 
preferred, and its 4-6 mm is still more preferred. If an opening is too small, it is easy to set the 
blockade by dust, and is not desirable. On the contrary, since a filtration area will become small if 
an opening is too large, the required amount of filters becomes large too much, and is not 
preferred. Furthermore by this invention, an average pore size can also form in the septum side 
of the entrance side of a catalyst filter the filter part which is 0.5-10 micrometers by carrying 
out the coat of the ceramics. Dust removing capacity can be improved maintaining low pressure 
loss by taking such a two-layer structure, and the mechanical strength of a catalyst filter can be 
increased. By providing a filter part, contact of a catalyst part and dust is controlled, degradation 
of the catalyst by the poisoning substance contained in dust becomes difficult to take place, and 
endurance improves. The construction material of the ceramics used for a filter part has 
desirable low thermal expansion ceramics, such as cordierite, mullite, silicon carbide, aluminum 
titanate, silicate, and titanium oxide. As for the average pore size of a filter part. 0.5--10 
micrometers is preferred When an average pore size is smaller than 0.5 micrometer, pressure 
loss becomes large and is not preferred, and when mean particle diameter is larger than 10 
micrometers, since the dust-removing efficiency of about 0.1 -micrometer microscopic particles 
falls, it is not desirable. As for the thickness of a filter part, it is preferred that it is 0.01-1 mm. 
[0008]Especially as a method of manufacturing the catalyst filter of this invention, although not 
limited, the multiple oxide containing titanium oxide or titanium oxide is used as a raw material, 
and the method of performing calcination is simple after kneading and extrusion molding. In this 
case, it is preferred to carry out grain refining of the mean particle diameter of the compound 
oxide particles containing titanium oxide or titanium oxide to 1-500 micrometers. It is 5-200 
micrometers more preferably. Since an average pore size becomes small and pressure loss 
becomes high, when mean particle diameter is less than 1 micrometer, when exceeding 500 
micrometers undesirably, since an average pore size becomes large and dust-rembving efficiency 
falls, it is not desirable. When adding catalytic activity ingredients, such as vanadium, tungsten, 
and molybdenum, it may add as a solution at the time of kneading, and impregnating support may 
be carried out after extrusion molding and calcination. 

[0009]As for calcination temperature, 300 ** - 800 ** are preferred. It is for causing sintering 
with a remarkable catalyst, if calcination temperature becomes lacking in heat resistance at less 
than 300 ** in a catalyst filter and exceeds 800 **. At the time of kneading and extrusion 
molding, various binding materials, glass fiber, and an ostomy agent may be used, as a binding 
material — starch, methyl cellulose, and a titania — sol and silica — sol etc. can use graphite, 
phenol resin, polyurethane. etc. as an ostomy agent. To the compound oxide particles containing 
titanium oxide or titanium oxide in which grain refining of the mean particle diameter was carried 
out to 1-500 micrometers. The intensity of a catalyst filter improves remarkably by adding the 
cross linking agent which constructs a bridge in these particles, and calcinating in the range to 
the temperature which carries out a phase transition from the temperature in which a cross 
linking agent begins to carry out surface migration after kneading and extrusion molding. As a 
cross linking agent, talc, kaolin, periite, montmorillonite, Cordierite, mullite. lithium aluminum, 
silicate, aluminum titanate, silicon carbide, alumina, a titania. zirconia, these mixtures, the 
precursors of each above-mentioned substance, or these mixtures are used. Cordierite or its 
precursor is preferred in respect of filter intensity and a moldability also in these. As for the 
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* quantity, when adding these, it is preferred to use 90 or less % of the weight of catalyst filter 
weight It is because the rate of a catalyst will decrease and sufficient catalyst performance will 
not be obtained, if it exceeds 90 % of the weight As described above, when adding catalytic 
activity ingredients, such as vanadium, tungsten, and molybdenum, it may add as a solution at 
the time of kneading, Although impregnating support may be carried out after extrusion molding 
and calcination, it is more desirable to carry out impregnating support after extrusion molding 
and calcination, in order to prevent sintering of a catalytic activity ingredient, in using a cross 
linking agent with high phase transition temperature. 

[0010]When performing flue gas treatment using the catalyst filter of this invention, 130-650 ** 
of treatment temperature is preferred, and its 1 80-450 ** is still more preferred. Since sintering 
of a catalyst component will arise undesirably If temperature is higher than 650 ** since the 
decomposition efficiency of an organic halogenated compound will fall, if temperature is lower 
than 130 and catalytic activity falls, it is not desirable. As for the gas linear velocity to a 
catalyst filter side, the amount of 0.01-5-Nm/is desirable, and the amount of its O.OS-a-Nm/is 
more desirable. It is because pressure loss will become large if too large [ when gas linear 
velocity is small, dust-removing efficiency is bad, and ]. The catalyst filter of this invention can 
be used also for processing of carbon monoxide, processing of a volatile organic compound 
(VOC), and the processing that pours in ammonia from the upstream of a filter and removes 
nitrogen oxides by choosing an active ingredient suitably besides processing of organic 
halogenated compound content exhaust gas. 

[0011]The catalyst filter of this invention can be reproduced with rinsing or heating, when it 
deteriorates by longHierm use. The catalyst filter of this invention carries out decomposition 
removal of the gaseous dioxins on a catalyst, and since it can catch with a filter the dioxins 
contained in a solid state and dust, it has the advantage that-a device becomes compact 
compared with the case where a dust collection device and a catalytic reaction apparatus are 
used. Conversely, if it says, compared with the case where it uses combining the usual dust 
collection device and the usual catalytic reaction apparatus by using the catalyst filter of this 
invention as a catalytic reaction apparatus, using the catalyst filter of this invention as a dust 
collection device, dioxins etc. are removable at high efficiency. 
[0012] 

[Example]Although an example explains this invention still in detail below, this invention is not 
limited to this. [Example 1] The Ti-Si multiple oxide granular material was prepared by the 
method described below. 700 I. of 10-% of the weight ammonia solutions — the snow textile 20 
(the silica made from the Nissan chemicals — sol.) After adding and carrying out agitation mixing 
of 21.3 kg of the about 20 % of the weight-SiO^ content it was dropped gradually, a^tating 340 I. 
of sulfuric acid solutions (125g [ I. ] /. sulfuric acid concentration of 550g/l. as T1O2) of titanyl 
sulfate. Filtration rinsing of the obtained gel was carried out after 3-hour neglect and it dried at 
150 ** continuously for 10 hours. Subsequently, it calcinated and ground at 550 ** and was 
considered as the granular material with a mean particle diameter of 80 micrometers. The 
presentation of the obtained Ti'-Si multiple oxide granular material was Ti02:Si02=8.5:1.5 (mole 

ratio). 

[0013]To 20 kg of this granular material. 1.4 kg of 2.0 kg of ammonium metavanadate. and Para 
ammonium molybdate 4 hydrates. 2.4 kg of oxalic acid and the drug solution in which 12 I. of 
water was made to dissolve 1.0 kg of monoethanolamine are added, After having added 1 kg of 
phenol resin, and 0.5 kg of starch furthermore, mixing and kneading by a kneader, it fabricated 
with the extrusion molding machine to honeycomb shape outside 150 mm square, 5.0 mm of 
openings, the thickness of 1.0 mm, and 500 mm in length. Subsequentiy. after drying at 120 **, 
the kneaded material of the same catalyst component performed ****** for both ends in the 
shape of a hound's-tooth check, and it dried at 120 ** again. It calcinated under a 5-hour air 
atmosphere at 450 **. and the wall flow type catalyst filter was obtained. In this way. the 
presentation of the obtained catalyst filter was V2O5:MoO3:TiO2:SiO2=7:5:78:10 (weight ratio). 
The compressive strength of the average pore size of 20 micrometers and a passage direction 
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was 25 kgf/cm^. 

[0014][Example 2] 20 kg of ThSi multiple oxide granular materials prepared in Example 1. and 
cross linking agent (750 g of talc) After having added 1 kg of phenol resin, and 1.0 kg of starch 
and about 13 K of water to the mixture of 950 g of kaolin, and the alumina 300g, mixing and 
kneading by a kneader, it fabricated with the extrusion molding machine to honeycomb shape 
outside 150 mm square. 5.0 mm of openings, the thickness of 1.0 mm, and 500 mm in length. 
Subsequently, after drying at 200 **, the kneaded material of the same ingredient performed 
sMcsjoMc* of both ends, and it dried at 200 ** again. It calcinated under a 5-hour air atmosphere at 
1360 **, and the catalyst filter was obtained, it is impregnated and the mixed solution of the 
compound of vanadium and molybdenum is calcinated — the wall flow type catalyst filter with 
the weight ratio of V20g:Mo02:Ti02:Si02:cross linking agent =5:4:73:9.6:8.3 was obtained. The 

compressive strength of 22 micrometers and a passage direction of the average pore size of this 
catalyst filter was 80 kgf/cm^. 

[0015][Example 3] Distribute 0.1 kg (solid oxide conversion) of gel after filtration rinsing obtained 
in 1 kg of thing which used as the granular material with a mean particle diameter of 8 
micrometers the Ti-Si multiple oxide granular material stated to Example 1 , and its preparation 
process in 20 I. of water, and it is considered as a slurry. It was made to sink into the entrance- 
side septum side of the catalyst filter prepared in Example 1 for 1 minute. The excessive slurry 
was removed, and it dried, and It ranked second and calcinated at 500 **. Thus, the filter 
membrane of the Ti-Si multiple oxide about 0.1 mm thick was formed in the catalyst filter 
septum side. The pole diameter of the filter part was 1-2 micrometers. 
[0016][Exhaust gas processing performance examination] The exhaust gas processing 
performance of the catalyst filter prepared in Examples 1-3 was measured using incinerator flue 
gas. The test condition is as follows. A result is shown in Table 1. 
(Test condition) 

the processing exhaust gas characteristic [ ] — a part for gas linear velocity:0.13-m/to OgrlOX. 

0:15% of and a dust40mg[/Nm ] ^ gas temperature:265 ** filter surface — space- 

velocity:5800h"^[00173 
[Table 1] 
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[0018] 

[Effect of the Invention]If the catalyst filter of this invention is used, decomposition removal of 
the gaseous dioxins can be carried out on a catalyst with a compact device, and the dioxins 
contained in a solid state and dust can be caught with a filter. Therefore, minute amount toxic 
substances, such as dioxins, and dust containing these are efficiently removable. 



[Translation done.] 
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